ADDITIONAL MATERIALS AND METHODS
Online Supplement infusion of drugs. A urinary catheter was inserted through mini-pelvectomy. Following surgical preparation animals were positioned in lateral -slight Trendelenburg -position and turned from one side to the other every 6 hours.
Subglottic Secretions Drainage
In ETTs with subglottic secretion drainage, every 6h the cuff was fully deflated and the ETT gently rotated to ensure that the evacuation port was directed toward the most dependent tracheal regions. Every 2h, patency of the suction lumen was tested, and secretions were aspirated through a 10-ml syringe. In case of resistance upon aspiration, 10 mL of air were insufflated into the suction lumen, and aspiration was attempted one additional time only.
Tracheal Injury
Fluorescence bronchoscopy: Prior to intubation, the lengths between the proximal-distal cuff's margins and the ETT proximal opening were recorded on the bronchoscope surface with tape. This ensured bronchoscopic analysis of the tracheal region where the cuff was located. At baseline, extubation, and 24, 96h thereafter, images of the cartilaginous ventral and lateral tracheal walls were recorded through a fluorescence bronchoscope (SAFE 3000, Pentax, Germany), which comprises a class 2 laser diode (wavelength 408 nm, laser power 40mW). The bronchoscope was set to acquire simultaneous white-light and fluorescence pictures. Upon activation of the laser, normal tracheal regions appeared bluish/greenish; while, injured regions were darker and brownish. 3 We computed, through image analysis software (ImageJ, NIH, USA), the red-to-green intensity ratio (R/G) 4, 5 and the green-plus-blue (G+B) intensity of the most injured region (100x100 px). Thus, tracheal injury was associated with an increase in R/G and a decrease in G+B values. All values were adjusted per baseline values as follows: [(current-baseline value)/baseline value]*100, to correct for inter-subject fluorescence variability. Saturated and underexposed areas, as well as those showing specular reflections and abnormalities (i.e. secretions) were excluded from the analysis. During the image analysis, the observers were blinded to the treatment group.
White-light Bronchoscopy:
The white-light bronchoscopy picture were scored by 2 bronchoscopists blinded to treatment allocation using the following score: 0, no injury; 1, mild 2, moderate and 3, severe hyperemia, edema or discoloration without ulceration; 4, superficial and 5 deep ulceration of the mucous membrane; 6, deep ulceration of the mucous membrane with exposed cartilage
Histopathology: After 96h from extubation, pigs were sacrificed, re-intubated with the same ETT and the trachea in contact with the cuff excised. The length of the excised trachea was measured, and the entire section fixed in formalin. The worst histologic injury of the first and last tracheal rings in contact with the Online Supplement cuff and every other ring between these two segments, was scored by a pathologist (e- Figure 2 ) blinded to the ETT used (0, no injury; 1, epithelial layer compression; 2, cilia loss; 3, epithelial denudation; 4, subepithelial/glandular inflammation; 5, perichondrium inflammation). Injury of the area adjacent to the SSA opening was also studied by gross examination and microscopy.
Mucociliary clearance
Following 28 hours of mechanical ventilation, the animal was placed prone, and the bed oriented fully horizontal. We assessed mucociliary clearance using methods described in several previous publications. 6, 7 A fiberscope (FI-16bs, Pentax®, Argenteuil Cedex, France, fiberscope OD 5.2 mm working channel I.D 2.6 mm,) was inserted into the ETT and advanced 5 cm beyond the tip of the ETT. We tried to avoid all contact between the fiberscope and the tracheal mucosa. The tip of the fiberscope was directed toward the dorsal (non dependent) parts of the trachea and six tantalum disks (ESPI Metals, Ashland, OR) were insufflated through its work channel. We insufflated the disks toward the non-dependent tracheal regions to avoid mucus accumulation on the dependent regions that may be transported through gravity 6 or ventilatory airflows. 7 The weight of each tantalum disk was 0.8 mg and thickness and diameter were 0. We only analyzed disks located in the most non-dependent regions 3-6. During the analysis of the tracheal mucus velocities, the observers were blinded to treatment allocation.
Cuff leakage
Following 52 and 73 hours from intubation, positive end expiratory pressure was increased to 5 cmH 2 O and the internal cuff pressure to 40 cm H 2 O. Then, animals were placed prone, and the bed oriented 30
Online Supplement degrees above horizontal. We instilled 2 mL of methylene blue and 3 mL phosphate buffer solution with Then, the infusion of propofol and remifentanyl was discontinued and pigs were weaned from mechanical ventilation. Upon the beginning of spontaneous ventilation, the ventilatory mode was switched to pressure support to achieve tidal volumes of approximately 8 mL/Kg. Inspiratory fraction of oxygen was progressively reduced to maintain hemoglobin oxygen saturation ≥92%. Positive end-expiratory pressure was kept at 3 cm H 2 O. Animals were extubated when the animal was awake and fully able to sustain spontaneous breathing. The endotracheal tube was cleaned with sterile water and alcohol, placed into a sealing plastic bag and stored at 4 °C
Post-extubation handling
Animals were housed for up to 96 hours after extubation (e- Figure 1 ) and were fed with food and water ad libitum. Every 12h, we monitored the status of the animals and we administered 0.3 mg of buprenorphine IM.
